To determine whether the current practice and incurred cost of histologic examination of tonsillectomy and adenoidectomy specimens is warranted.
INTRODUCTION
Tonsillectomy and adenoidectomy are very common procedures; the Centers for Disease Control and Prevention National Center for Health Statistics reported a total of 554,000 performed in the United States in 1996. 1 Processing of surgical specimens varies among institutions and includes gross pathologic examination, microscopic examination, or both. Often, patient age is used to limit study to those typically at greatest risk to harbor undetected malignancy. Reports exist of occult tonsil carcinoma being found in an otherwise benign-appearing tonsil, but review of the literature finds the incidence to be exceptionally low. In this era of continually increasing health care costs, physicians must serve ever more as stewards of appropriate resource use. Literature review demonstrates that risk factors can be identified, which raise suspicion of occult neoplasm of the tonsil and adenoid to avoid unnecessary and costly routine histologic evaluation of all surgical specimens.
METHODS
A retrospective PubMed review of all pertinent literature regarding tonsillectomy, adenoidectomy, and related surgical pathology was conducted. References of the articles obtained were reviewed for additional sources.
RESULTS

Non-neoplastic Tonsillar Processes
Non-neoplastic processes are rarely observed in tonsil and adenoid specimens. Tuberculosis is an uncommon tonsillar process, although higher prevalence was documented in the first half of the last century. Articles from the 1920s quote rates between 2% and 5%. [2] [3] [4] [5] [6] Magee noted a decreased prevalence of tonsillar tuberculosis from 2.35% in the years 1906 to 1919 to 0.44% in the years 1933 to 1935. 7 More recently, Weibel 8 reported a 0.064% occurrence in tonsillar specimens. Daneshbod et al. 9 reported 0.013% in their tonsillectomies performed in Iran. Rare reports have been made of both tonsillar syphilis and sarcoidosis. 8, 10, 11 Several authors have reported benign tonsillar lesions-primarily squamous papillomas. 10, 12, 13 
Neoplastic Processes
The argument for histologic examination of tonsils and adenoid specimens centers on avoiding missed or delayed diagnosis of malignancy. With this in mind, it has been suggested that all specimens be submitted for routine histology. Twenty studies review series of tonsillectomy, adenoidectomy, or both to include a total of 54,901 patients listed in Table I . 8 -27 Several authors mention a subset of procedures done specifically for biopsy due to suspicion of malignancy. These are excluded from this present discussion, which seeks to assess the risk of occult disease. Among these, a total of 53 malignancies were found. One additional patient had a possible viral process that could not be differentiated from lymphoma and is counted among the malignancies for a total of 54 cases or 0.087% prevalence (Table II) . Of these, 48 (88% of the patients) had suspicious features such as tonsillar asymmetry, cervical lymphadenopathy, or abnormal tonsil appearance, preoperatively. The remaining six patients without any suspicious features (better representing true occult malignancy) were 0.011% of the total cases.
Pediatric and Adult Population Studies
Several studies report only pediatric patients or separate out this subset (Table III) . 15,21,23,24,26 -28 A total of six malignancies in 13,547 patients (0.044%) was observed in these children. Among these, two patients lacked risk factors preoperatively, showing an unsuspected prevalence among this subset of 0.015%. In reports focused on adult populations, 25 malignancies were detected in 2,138 patients (1.2%). 13, 16, 18, 21 These were all noted in a single series by Beaty et al., and each patient had at least one of the cancer risk factors described. Of note, these particular authors' practice has an emphasis on head and neck cancer, which may skew their population.
Risk Stratification
Several authors report use of risk factors to select specimens requiring full histologic examination (Table  III) . Most are common clinical findings associated with malignancy and include tonsillar asymmetry, history of cancer, neck mass, tonsil firmness or lesion, weight loss, and constitutional symptoms. Beaty et al. comment that inclusion of at least one of these identified all of their patients who had malignancy and that many had two. 16 Netser et al. found no malignancy among patients undergoing "routine" tonsillectomy or adenoidectomy for recurrent tonsillitis or symmetric hypertrophy. However, 30 of 71 (42%) of their "nonroutine" tonsillectomies (performed for suspicion of malignancy) demonstrated cancer on histology. 12 Again, as noted in Table II , 88% of patients with cancer had one or more of these suspicious clinical features. 9,10,14 -17,19,20,23-25 
DISCUSSION
Disparity exists among hospitals with regard to processing adenotonsillectomy specimens. Many authors report that their hospitals performed histologic examination on all specimens. 8 -16,19 -24,26,28 -32 Four studies report that their institution used age criteria (over 15, 18, 21, or 40 years) to identify need for histologic study. 8, 17, 23, 29 Five other studies incorporate risk factors for malignancy in making the determination for histologic evaluation. 12, 13, 17, 19, 29 In 1996, Dohar and Bonilla 15 surveyed active members of the American Society of Pediatric Otolaryngologists regarding the processing of adenotonsillectomy specimens. Of the 65 respondents, 56% reported gross and histologic examination, 42% gross evaluation only, and 2% no evaluation (Table IV) . 15 Strong et al. 29 performed a similar survey among members of the American Academy of Otolaryngology Head & Neck Surgery in 2001 and showed a declining preference for complete histologic examination. Of the 33% changing their practice, the reasons were cost savings (28%), medical literature (22%), cost plus literature (29%), and the remainder because of cost, literature, and other reasons. 29 
Spurious Asymmetry
A number of authors include tonsillar asymmetry among risk factors for malignancy, and this remains a useful criterion. 13, 16, 19, 29, 33 It bears brief mention that true tonsil asymmetry may not exist, even if there is apparent difference in size on visual examination. Several studies have noted that pathologic/weight correlation between clinical assessment of tonsillar asymmetry is 38% and 60.5% (Table V) . 30 -32,34 Notable difference in tonsillar size certainly remains an important indication for tonsillectomy for biopsy though observation of longstanding asymmetry is probably acceptable. Further study on this is warranted.
Cost Savings
Several authors comment on the actual costs incurred with histologic evaluation. Netser et al. reported that charges of $390,482 were incurred with histologic examination on 2,700 patients from 1985 to 1995. This is about $145 per case, though may reflect billed charges rather than actual payment. 12 Alvi and Vartanian reported a cost of $25 per patient for microscopic evaluation in 1998. 17 The following year, Reiter et al. described a charge of $30 for gross examination and $151 if microscopic exam is performed. 13 Younis et al. reported in 2001 that Medicare allowed $4.82 for gross evaluation and $12.85 for microscopy. 21 Current procedural terminology (CPT) code 88304 is used for level 3 . It would be difficult to calculate the actual costs given the numerous fee schedules, but the Medicare allowable is used as an approximation because some patients will have health insurance, whereas many children are on Medicaid.
CONCLUSIONS
Given the low incidence of occult malignancy in the absence of acknowledged risk factors, routine histologic evaluation of adenotonsillectomy specimens is not recommended. However, the presence of neck mass, weight loss, systemic symptoms, previous cancer, as well as tonsillar lesion, firmness, and asymmetry indicate the need for pathologic study. Discontinuation of regular histologic evaluation would result in an annual United States cost savings of approximately $35,467,080. 
BIBLIOGRAPHY
